L929 cell populations persistently infected for more than 600 days exhibited cell cycle distributions and generation times similar to those of uninfected cells. The RNA and protein contents of these long-term-infected cells, as determined by flow cytometry and correlated with the cell cycle, were likewise approximately the same as those in normal uninfected cells. Also, the ratios of RNA to DNA and RNA to protein of infected cells were not significantly different from those of normal cells. Collectively, these data indicate that the long-terminfected cells remained in a state of balanced growth and maintained normal cycle progression and division capacity, allowing for growth and proliferation of host cells and thus ensuring the propagation and persistence of the parasite.
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Coxiella burnetii is the agent of Q fever in humans and animals and occasionally causes life-threatening persistent infections in humans (8, 14) . Several cell lines have been persistently infected with this rickettsial procaryotic parasite, including L929 mouse fibroblasts and several macrophagelike cell lines (1, 4, 11) . The chronically infected L929 populations have been maintained in our laboratory in an actively growing and dividing state for almost 3 years without the addition of normal uninfected cells. The parasite, which multiplies within phagolysosomes, exhibits antigenic phase variation (phase I and phase II). Both phases are capable of persistently infecting host cells (2) . We are using these persistently infected populations as in vitro model systems for probing the biological and biochemical bases for chronic infection in humans and animals. Recently we reported that persistently infected cells are capable of undergoing mitosis (11) and that persistent infection (87 days) of L929 populations does not result in significant perturbation of the cell cycle distribution patterns of the host cells, their ploidy levels, or their doubling times (3) . In this report, we show that longer-term infection (612 days) also does not affect cell cycle distribution patterns and doubling times and, furthermore, does not significantly impair host cell RNA and protein metabolism in relation to the host cell cycle.
Phase I and phase II C. burnetii (Nine Mile strain) were propagated in embryonated eggs, and heavily infected 10% yolk sac homogenates were subsequently prepared and added to normal L929 cells maintained in suspension culture. The procedures for infection and culture maintenance have been previously described (3, 11) .
The proliferation kinetics of infected and normal cells in exponential growth were determined by performing cell counts during a 72-h period at 6-h intervals as previously described (3). Cell viability was determined by the dye exclusion (erythrosin B) method (10) .
Infected and normal L929 cells were prepared for subsequent flow cytometry as follows. Exponentially growing cells in asynchronous growth were centrifuged (160 x g, 5 min, room temperature), and the resulting pellets were * Corresponding author. suspended in a small volume of ice-cold modified Hanks balanced salt solution plus 0.5 mM disodium EDTA and without glucose, Ca+2, and Mg2+. After suspension, ice-cold ethanol was added, during mixing, to a final ethanol concentration of 70%. The cells were fixed for a minimum of 24 h at a concentration of about 106 cells per ml. Fixed cells were stained according to the procedures of Crissman et al. (5, 6) . The fixed cells were removed from the 70% ethanol by centrifugation; the pelleted cells were suspended in phosphate-buffered saline containing the DNA stain, Hoechst 33342 (0.5 p.g/ml), and the general protein stain, fluorescein isothiocyanate (0.1 ,ug/ml), for 20 min to 2 h at room temperature. At 5 min before flow analysis, an equal volume of cold phosphate-buffered saline containing the DNA and protein stains at the same concentrations as above and the RNA stain, pyronin Y (2 ,ug/ml), was added to the suspended cells. The tubes were placed on ice during the 5-min staining period and immediately analyzed while in the staining solution. The cell concentration was approximately 7.5 x 105 cells per ml. Direct observation of stained, infected cells with an epifluorescence microscope showed that the rickettsiae did not acquire significant amounts of any of the three stains used; the DNA, protein, and RNA contents analyzed were almost exclusively those of the host cells.
The stained cells were examined with the Los Alamos National Laboratory three-laser excitation system previously described by Steinkamp et al. (12) and Crissman et al. (5, 6) . The measurements were correlated on a cell-to-cell basis, and the signals were stored and analyzed in a Digital Equipment Corp. PDP-11/23 computer. Single-parameter frequency distribution histograms and dual-parameter contour diagrams were generated (5, 6).
The three-laser flow cytometric system used in these studies allowed for correlated analysis of the three macromolecules DNA, RNA, and protein of exponentially growing normal and C. burnetii-infected cells. The ratios of RNA to DNA and RNA to protein on a cell-to-cell basis provided a numerical and graphical assessment of the metabolic status of cells during the cell cycle (Fig. 1) . These multiparameter analyses demonstrated that prolonged infection of L929 cells with the Q fever agent did not result in significant overt Furthermore, analysis of the cellular RNA and protein contents and the RNA-to-DNA and RNA-to-protein ratios of cells in relation to the cycle position showed that there was no significant difference between normal and infected cells (Fig. 1) . This indicates that the infected cell populations were not in a state of unbalanced growth and that they maintained near normal capabilities for cycle progression, cell division, and population doubling time (ca. 36 h) despite an enormous parasite burden (Fig. 2) 
